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VS Seere0r 


aps 
TARTERS 


COMPLETELY REMOVE TAR FOG 
IMPROVE PURIFIER EFFICIENCY 
& WASHING PLANT PERFORMANCE 
GREATLY REDUCE BACK PRESSURE 


Illustration shows one of 
the many Holmes -Elex 
Electrical Detarrers now 
in operation on Gas Works 
and Coke Oven Works in 
all parts of the country 


| HUDDERSFIELD 
eV" 





W. C. HOLMES & CO. LTD. - HEAD OFFICE - TURNBRIDGE - HUDDERSFIELD 
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Results Count 


say Pegson 


It is not so much the number of screens we sell that matters 
to us. Rather, it is the quality of grading and debreezing 
which our screens give—the cost and rate of 
output. The first consideration of our people 
is to help an engineer to satisfaction 
on these factors. We believe that the 
surest way to new business is your 
profitable result from the screens we 
install. The Pegson Open-Deck Screen 
illustrated is as adaptable as it is efficient, 
singly, in batteries or as a travelling unit. 
May we send particulars ? 


PEGSON Ltd., Coalville 


Phone: Coalville 234 (Six lines) 


WT QW 


RETORT HOUSE) 
GOVERNOR 


Diaphragm Type with relay control. 


YY 


Wd YIU? YA Uj 


Foul Gas does not come in contact with 
Relay System. 


Suitable for any type of Retort, horizontal 
or vertical. 


YU. 


Adaptable to existing settings. 
Running cost nil. 
Accurate control. 


We have a large number of these Governors at work, 
all giving the greatest satisfaction—with repeat orders. 


These Governors have replaced other types. s \ _—— ie 
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NASA 


me r W 2 a 
ROTASIOE © VAST: 
giving high level discharge of wagons 


Side Discharge Incorporating 
Tipplers the 
Whitehall 
System 
Rotary of automatic 


principle clamping 


oe 
Twin “ Rotaside’’ Tipplers combined with weighbridges, for handling 20 ton coal wagons. 


STRACHAN s« HENSHAW L"™ 


Phones: Bristol 77664 St. Philips plea Bristol, 2 Grams: Steelhoist, Bristol 
WANNA 


, 
Probably one of the best known buildings in Chelsea 
is the ROYAL HOSPITAL — colloquially ‘The Old 
Pensioners’ — designed by Sir Christopher Wren. 


“Tis nobleness to serve." 


Generations of service to the Gas 
Industry in the production of Meters 
of acknowledged excellence is the 
proud record of 


GEORGE GLOVER'S 
of CHELSEA 
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SIG M A AUTOMATIC 


C-V-CONTROL 


INTEGRATING 
INTEGRATOR. 


VARIABLE 
RESISTANCE 


DIFFERENTIAL 
PRESSURE 


DIAGRAM No. 9 


In most of the advertisements on Sigma Automatic C.V. Control, the controller is arranged to adjust the ratio of two streams of gas, 
one being of high, the other of low C.V. It will be clear that if the calorific value of the rich stream falls below the declared value, the 
controller will shut off all the diluent, but it cannot make this gas richer than the richest stream. 


An Automatic Integrator is a mechanism which can count the number of heat units passing along a pipeline during any period of time. 
If the declared value of the gas is used as the datum line, the automatic integrator will count the number of heat units in which a partioflar 
volume of gas is either rich or weak. When on control, the integrator will register zero, but if the C.V. falls below the declared value, the 


integrator will commence counting the number of heat units which must be added to the holder to bring the average value back to the 
declared value. 


When conditions have been adjusted and the C.V. restored to the correct value, the integrator will stop counting. If the C.V. is allowed 
to rise above the declared value, the integrator will run in the opposite direction and gradually reduce the number showing on the 
instrument dial until the number has been reduced to zero. The average C.V. over the period will then be correct, because the period 
when the C.V. was low has been exactly compensated for by the period when the C.V. was high. When this condition has been reached, 
the automatic control will be switched in and conditions will return to normal. 


The arrangement of the integrator which performs this rather useful task is shown on our diagram No. 9. 


SIGMA INSTRUMENT C° L™ 
LETCHWORTH HERTS 
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SPIRAL HOLDERS 


HESSOE spiral gasholders are designed in accordance 


with best engineering standards. Modern erection 
methods and skilled workmanship both play an important 
part in securing the highest possible quality of construc- 
tion, a well-known characteristic of the Whessoe Company’s 
products, The Whessoe spiral gasholder provides complete 
reliability and trouble-free service over a long period of 
years, together with absolute gas-tightness under all 


conditions. Please write for illustrated gasholder literature. 


London Office ‘ = * Head Office 
25 Victoria St. S.W.1 edllpention: DARLINGTON 


THE WHESSOE FOUNDRY & ENGINEERING COMPANY LTD 
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SOMETHING B 
to Talh about / = 


%_/ 


The Unigue 


FITTED EXCLUSIVELY TO 


Tlewhkome COOKERS 


AND “ARGYLL” HOTPLATES 


The rusty Gremlins won’t waste their time 
pecking and scratching at steel work that’s 
protected by Dryflex Graphite paint because 
the game’s not worth the candle. Dryflex 
Graphite paints protect the steel so well 
because they contain the maximum percent- 


age of graphite that the shade will allow. 


DRYNAMELS ::.::: 
INDUSTRY 


DRYNAMELS LIMITED - HALL GREEN - BIRMINGHAM 28 - A TUBE INVESTMENTS COMPANY 


@ DRYNAMELS SERVICE has been designed to 
ensure that all those who need advice on the choice 
and application of Industrial and Decorative finishes can 
readily obtain it without obligation, manmnrnaaan 
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R EsPONSIBILITY falls 
naturally to the man of 
proven judgment. The 
meeting and mastering of 
the unexpected; plan, 
judgment, and accomplish- 
ment come naturally within 
his province. 


Like him, Drakes Limited, 
having efficiently handled 
the responsibilities of war- 
time, are prepared to deal 
effectively with the over- 
hauling and replacing of 
Carbonising Installations to 
meet the new and greater 
demands which must come. 
Drakes’ specialised _tech- 
nicians will lead the way 
with new solutions to 
problems new and old. 


Illustration shows Charging Stage 
at Producer Side in a Vertical - 
Retort Installation erected by 
Drakes Limited. 


Telephone : Halifax 4701 P.B.Ex. 
Telegrams: Draketed, Halifax 


OLD AS THE INDUSTRY ITSELF 
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FLAMEPROOF 


FLAMEPROOF MOTORS 
UP TO 1,000 H.P. 
——— from 4 ae 

Slip-ring from 5 H.P. 
nd 
AN EXTENSIVE RANGE OF 

FLAMEPROOF CONTROL GEAR 

For use in collieries, oil refineries, 

paint and varnish works, spray booths, 


and any situation where inflammable 
gases or liquids may be present. 


All-steel cyclindrical frame motors and gate-end 
control gear are available for underground conveyor 





drives, etc 


Fan-cooled 
Squirrel-cage 
Flameproof Motor 


THE BRITISH THOMSON-HOUSTON CO.,LTD. 


CROWN HOUSE, ALOWYCH, LONDON, W.C.2 


Give GASHOLDERS and other 


steel structural work the 
best possible 


PROTECTION from 


d ATMOSPHERIC 
R U S 7 CORROSION 


Owing to its exceptional rust-inhibiting properties, 
“‘Ferrodor ’”’ Metal Protection affords great economy in 
labour and reduces maintenance costs to the minimum 


METAL PROTECTION 


GRIFFITHS BROS & Co tonvon Ltd 


PAINT ENAMEL AND INSULATING VARNISH SPECIALISTS 
MACKS ROAD, BERMONDSEY, LONDON, S.E.16 Telephone BERmondsey 115! 


SOLE 
MAKERS 


BI 
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LOOKING TO THE FUTURE 


EW vistas of progress will await the world in the post-war 
/ 
period, but they can only be attained by the hard road 


of sacrifice. 


The fact that Bratt Colbran Limited are devoting their maximum 
capacity to National needs means that they cannot support their 


friends in the Gas Industry as fully as in happier days. 


When the present task is completed, however, and Victory has 
been won, they will turn with equal energy to the new problems, 
and will be ready*to lend wholehearted support to the significant 


part the Gas Industry will play in shaping the future. 


PORTCULLIS 


DOMESTIC AND INDUSTRIAL HEATERS 


BRATT COLBRAN LIMITED 10 MORTIMER STREET LONDON WI! 
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JOO» 
EXTENSIBLE 
CONVEYOR 


FOR COKE STOCKING 
GAS ENGINEER 


“A MOST EFFICIENT 


SECTION OF MY HUGH WOOD € CO. LTD., 
rege GATESHEAD- ON: TYNE|LL. 


TEL: LOW FELL 760853. 





August 23, 1944 GAS JOURNAL 


 Meavy Industrial 
SWITCHGEAR 


FOSTER TRANSFORMERS & SWITCHGEAR Lro. 


(INCORPORATING FOSTER ENGINEERING COMPANY }) SOUTH WIMBLEDON LONDON S.W.19. 


Associated Companies: Lancashire Dynamo & Crypto Ltd., Manchester Crypton Equipment Ltd., Bridgwater 


§ ; 3 ‘ 
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MPHREYS 8 & GLASGOW 
Lis 


Installations for Production 
‘) 
Carburetted Water Gas 


Blue Water Gas 
Producer Gas 


Special Gas for Synthetic Processes 


Hydrogen 


Ancillary Plant 
for 
Waste Heat Steam Production; 
Gas Cooling & Cleaning; Fuel Handling & Charging; 
Ash & Dust Disposal; etc. 


London Address : Temporary Address: 
Humglas House, Ba Winkfield Manor, 
Carlisle Place, Ascot . . Berks. 
London, S.W. 1. *phone Winkfield Row 2107. 


Established 1892 
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TRADE MARK wy 


THERMOSTATS 


THE SPECIAL FEATURES WHICH THE 
“SPERSOM” THERMOSTATS POSSESS 
ENSURE THE HIGHEST POSSIBLE 
ACCURACY AND RELIABILITY. 


ENTIRELY — MADE 


SPERRYN 


AND COMPANY 
MOORSOM ST BIRMINGHAM 
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TEST GASHOLDERS | 


& APPARATUS FOR 


TESTING STATIONS 


The perfect apparatus for 
Meter Testing. Made by 
Parkinsons of Cottage Lane 
in accordance with all the 


requirements of the Board 
of Trade. 








W. PARKINSON & CO. 


(Incorporated in Parkinson & Cowan (Gas Meters) Ltd.) 
Cottage Lane, 
City Road, London, E.C.1 
also at Birmingham and Belfast 
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EDITORIAL NOTES 


EXAMINATION RESULTS 


E give to-day the names of the successful candidates in 
Wise 1944 Examinations under the Education Regulations 

of The Institution of Gas Engineers, and we also publish 
the report of the Board of Examiners.. In spite of the difficult 
conditions—conditions the reverse of conducive to “‘exami- 
nation concentration’’—there were more candidates than in 1943, 
and we are delighted to find that, taken as a whole, the report 
is in more cheerful vein. This is most encouraging after the 
unrelieved gloom of the reports over many a past year. Not 
that the present report pictures a cloudless sky; far from it; 
there are several dark clouds, but at least there are also welcome 
patches of blue. The chief grouse, it seems—and it is made by 
no means for the first time—trelates to the inability of candidates 
to express themselves in line with pen or pencil. In a few 
instances it is admitted that the sketches were “‘really excellent” ; 
for the rest the standard was very sketchy indeed, and’ the 
examiners urge that candidates should be constantly encouraged 
by their employers and teachers to practise the sketching of 
pieces of plant encountered in their daily work. Other major 
grouses are that most candidates cannot express themselves 
concisely, that many candidates cannot spell correctly, that there 
is a tendency to shun mathematics, and that questions concerning 
the industrial use of gas are most unpopular—which, consider- 
ing the importance of the subject and the opportunities which 
the field offers, is surprising. In the matter of sketches, we 
cannot do better than recommend to studying candidates a 
series of articles at present running in our monthly publication, 
“Gas SERVICE,” in which that experienced examiner, Mr. R. N. 
Le Fevre, has been dealing on entirely original lines with the 
principles involved. 

We suppose that when our grandfather or our father was 
sitting for an examination he was convinced that the standard 
of the questions set was higher than ever before, and we suppose 
that he had the same uncomfortable feelings of frustration that 
we ourselves had—the fight against time and the conviction that 
never before were the questions so difficult, so tricky, and so 
different from what we expected. It was, of course, all right 
for the other fellow. He had swotted-up the subjects requiring 
answer while we had been cramming others. But neither our 
forbears or ourselves had the additional discomfort of sitting 
for examinations in air raid shelters, or even of wondering 
whether we should reach the examination centre at all. With all 
this, and bearing in mind the cumulative strain of several 
weary war years, we think the results of the I.G.E. examinations 
are quite remarkable, and we should have liked to see some 
reference to “examination conditions” in the report. In the 
circumstances it is all the more pleasant to come across expres- 
sions such as “great improvement,” “‘very much better,”’ “‘most 
satisfactory.” We congratulate the winning candidates on 
their successes, and the examiners on introducing for the first 
time for many years a more cheerful note in their report. 


AN ANGLE OF CO-OPERATION 


OW many times we have emphasized the value of and need 
for co-operation between the Gas Industry and the architect 
and builder we do not know. The number is not small, 
but we have no hesitation in adding.to it, for, in view of the 
necessary building programme after the war, the size of which 
problem is being increased daily all too rapidly, such co-operation 
is more needful than ever. In post-war reconstruction the Gas 


§§ 


Industry can help enormously, and the benefit the consumer will 
eventually derive will in part at any rate depend on the extent 
to which the Industry and the architect and builder can work 
together in common purpose and in common accord. Expense 
and inconvenience inevitably result from lack of co-ordination— 
a point so well brought out in the recent report of the I.G.E. 
Installations Committee. For example, the cost incurred by 
having to install a supply of gas after a building has been com- 
pleted instead of at the time of construction is certainly three 
times as great, and it may well be much more. And in other 
directions the community will fail to gain the benefits due to it 
unless there exists the mutual understanding we have in mind. 

Now it is or should be well enough known that the Gas Industry 
has not in fact lost sight of the all-round advantages—with the 
spotlight on the consumer aspect—of such understanding. Last 
year a Consultant Architect, Miss Jane Drew, was appointed. 
On the Industry’s behalf she visited the United States, and now 
published by the Domestic Heat Services Committee of the 
British Gas Federation are two reports she has made following 
an extensive and obviously intensive tour of inspection. A short 
time ago (“JoURNAL” of Aug. 2, p. 143) we referred in these 
columns to the current activities of the British Commercial Gas 
Association, speaking specifically about what we consider a 
most opportune and appropriate publication having the title 
Post-War Homes—a fresh and informative booklet indicating 
to what good purpose gas can fit into projected plans. Miss 
Drew’s reports—very well produced, by the way, by the B.G.F.— 
are complementary and supplementary to the educative effort, 
which we think is on right lines, being put forward in trying 
circumstances by the Industry. One of the reports is an account 
of the visit to America; the other outlines Miss Drew’s recom- 
mendations to the Industry on the planning and equipment of 
kitchens in households for families of various sizes and income 
levels. Both have been issued to gas undertakings, and if they 
are properly digested—and their contents merit more than 
casual reading—they are sure to be of practical help in any 
discussion on post-war housing, not only with local authorities, 
not only with architects and builders, but with individual con- 
sumers. They add notably to what is now becoming a 
most useful background of original information, the reverse of 
stale and dry and dusty—added evidence that the Industry is in 
fact thinking for itself, and is determined to have something 
to offer which, however it may be criticized, is first-hand and 
knowledgeable. 

Reports of the nature do not mature overnight, of course, and 
it is of interest to look back for a moment as to the how and why 
of the reports we are mentioning, and the evolution of the work 
in general. It is now well over a year since the B.C.G.A. planted 
the seed of the B.G.F. Domestic Heat Services Committee by 
appointing a Kitchen Planning Committee (actually in May of 
1943) to consider the planning and equipment of kitchens for 
post-war homes. It was not long before the Committee realized 
that it should seek guidance from an architect experienced in 
such matters, and this led to the appointment of Miss Drew. 
Also it was not long before it was found impracticable to separate 
the use of gas and coke in the kitchen from the remainder of the 
household. The terms of reference were widened, and the 
present B.G.F. Committee came into being. In its new and 
enlarged form the Committee has tackled wider issues, and its 
activities have taken it into direct touch with the several Ministries 
responsible for the post-war housing problem. It would appear 
to constitute a sure and practical foundation for cultivating that 
angle of co-operation which we have been discussing. 
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Coke Quality 


A correspondent writes to say that our editorial comment in last 
week’s “JOURNAL” on the future of coke convinces him somewhat 
against his will, and he goes on to say: “Each and every gas under- 
taking must lay itself out to give a regular supply to the consumer. 
This means the installation of a lot of new plant, but more important 
still, it means the inauguration of a new policy throughout the country, 
with sufficient compulsion about it to prevent the backward under- 
taking from ‘fouling the nest’ of the Industry as a whole. Rotten 
coke—like rotten gas—in any. part of the country gives the commodity 
a bad name everywhere.” 


Personal 


We greatly regret to learn that, largely owing to the strain of the 
war years, Mr. WILLIAM T. LANE, J.P., M.I.E.(India), General ManageT 
and Engineer of the Bombay Gas Company, Ltd., has suffered a 
breakdown in health, and been compelled to tender his resignation. 
The Directors have sanctioned six months’ special leave in connexion 
with his retirement, which came into operation as from Aug. 1, 
when his Deputy Manager and Engineer No. 1, Mr. L. W. BOULTER, 
succeeded him. 

In 1939 Mr. Lane was Chief Personal Assistant to Mr. James 
Eldridge, M.I.C.E., Engineer and Manager of the City of Oxford Gas 
Company, and the Directors of the Bombay Gas Company appointed 
him in 1900 as their Assistant Engineer and Manager in Bombay. 
In 1923 he was made Deputy Manager and Engineer, in 1924 Manager 
and Engineer, and in 1933 General Manager and Engineer. Therefore, 
44 years out'of the 50 he has been in the gas profession have been spent 
in the Tropics. During this period he has been in close contact with 
many of the leading civil, mechanical, and other engineers in India. 
He is a Past President of the Bombay Engineering Congress, and was 
on the Managing Committee for several years prior to its being 
amalgamated with the Institution of Engineers (India), of which he is 
an active member at the present time. He has also taken a keen 
interest in the development of the Institution of Science, which is 
controlled by the University of Bombay. He is the oldest European 
resident member of the principal clubs there. 

. The make of gas when he went to Bombay in 1900 was 130 million 
cu.ft. per annum, which had risen in the year 1943 to 1,117 millions— 
this in spite of the Company having to restrict the supply of gas for 
public street lighting. The demand for gas in Bombay to-day is far in 
excess of the supply, the industrial load being an ever-increasing one. 
The works have been operating practically up to maximum production 
capacity for some considerable time, as it has not been possible to 
obtain new and additional plant or to purchase the material to make 
plant to the Company’s own design in their own workshops. Neither 
have they been able to extend the distribution system. It is interesting 
to note that the works are 1,100 miles away from the collieries, conse- 
quently the question of transportation alone is a very serious problem 
which has caused great anxiety. 

Mr. BouLTER joined the Company in 1927, having previously been 
with the Commercial Gas Company. 


Obituary 


The death occurred on August 15 of Mr. A. MAcKay, M.I.Mech.E., 
who gave 27 years’ active service to the Stoke-on-Trent Gas Depart- 
ment, retiring from the position of Chief Engineer and General 
Manager in September of last year. Mr. Mackay’s early technical 
training was with the Glasgow Corporation Gas Department, and 
for seven years he was Assistant Engineer at the Dawsholm Works. 
Subsequently he was Engineer and Manager successively at Montrose 
and Motherwell. When he went to Stoke in 1917 there were four 
separate works owned by the Corporation, while the central part of 
the district was supplied from a works owned by a company. Mr. 
Mackay planned a complete scheme for acquiring the company’s 
works, erecting plant more than to double the capacity of those works, 
with the necessary distribution system, and closing down the four 
old works of the Corporation and one of the company’s works 
situated at Tunstall. This was the first gas centralization scheme 
attempted on such a scale, and it resulted in drastic reductions in the 
price of gas, with especial repercussions on the industrial load, par- 
ticularly in pottery firing. Up to the outbreak of war the increase in 
industrial usage had amounted to 442%. 

Mr. Mackay leaves a widow and three daughters. A large number 
of his friends and business associates attended the cremation at Abbey 
Hulton, Stoke-on-Trent, on Aug. 18. 


* * * 


The death occurred on Aug. 12 of Mr. WiLLIAM HENRY KITSON, 
former Gas and Water Engineer at Dereham. Deceased, who was 80, 
retired in 1936, having served as Manager for 36 years. 
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Dividends 


Gas Consolidation, Ltd—Final dividend of 24% actual, less tax 
on the “A” Ordinary Stock, making with the interim dividend already 
spaid 5% actual, less tax, for the year ended May 31, 1944, and a 
final dividend of 3% actual, less tax, on the “B’” Ordinary Stock, 
— with the interim already paid 5% actual, less tax, for the year 
(same). 

Metropolitan Gas Company of Melbourne.—Final dividend of 5s. 
per share. 

South-Eastern Gas Corporation, Ltd.—Interim dividend of 14%, less 
tax, on the Ordinary Stock, for payment on Sept. 30 (same). 

Wellingborough.—Dividends at the same rate as before (74% on the 
Ne tr and 6% on the Additional Shares, less income tax) for the 
half-year. : 


Diary 


Sept. 1.—B.G.F. Domestic Heat Services Committee: Gas Industry 
House, 2.30 p.m. 

Sept. 8.—North British Association of Gas Managers: Annual 
Meeting, Edinburgh. 

Oct. 27.—Manchester District Association of Gas Engineers: Autumn 
General Meeting. 


Science in the Universities 


In a report on “Science in the Universities” submitted by the 
Association of Scientific Workers to the University Grants Committee 
of the Treasury, it is recommended that in degree courses, general 
studies should occupy the first two years, two further years leading to 
a Special or General Honours degree, the fourth year to include an 
introduction to research. More science, especially biology, should be 
included in courses for all teachers. Courses in science, its method 
and social implications, ought to be part of the curriculum for all 
non-scientists. 

Syllabuses in the particular sciences need bringing up-to-date, and 
especially lightened of factual detail so that basic principles are brought 
out. Representative advisory bodies for this purpose are advocated. 
Vacation practical work should be part of the syllabus for all scientists, 
not only for those training for industry. 

A balance between teaching and research must be preserved in the 
post-war period of reorganization. To give other universities the 
same provision for teaching and research as at Oxford, an increase of 
two-thirds in staff and one-third in expenditure will be needed over 
1939 figures, for the same student population. Salaries should in 
any case be raised to parity with the prestige of university teaching; 
specific proposals on this are set out in an Appendix. 

(The report is obtainable from the Association, at Hanover House, 
73, High Holborn, London, W.C. 1, price 1s.) 


All Communications for the Chief Alkali Inspector should in future 
be addressed to the Ministry of Health, Whitehall, S.W. 1, instead of 
to Cornwall House, Stamford Street, S.E. 1. 

The Annual General Meeting of the North British Association of 
Gas Managers will be held’in the Freemasons’ Hall, George Street, 
Edinburgh, on Sept. 8, when Papers will be submitted by Messrs. H. S. 
Milne, B.Sc.(Eng.), Aberdeen, and W. A. Currie, Renfrew. The Lord 
Provost, Magistrates, and Councillors of Edinburgh have extended a 
cordial invitation to members and friends attending the meeting to 
lunch with them in the Freemasons’ Hall at 1 p.m. By courtesy of 
the Edinburgh Corporation Gas Department, the Annual Bowling 
Competition will take place on the Department’s Bowling Green at 
Granton on Sept. 7 at 2 p.m. 

The Fine Work of the Cambridge Gas Company’s Gas-Works 
Ambulance Division was recognized at a recent meeting, when the 
President of the Division, Mr. J. Hunter Rioch (General Manager 


.and Secretary), presided, and voiced the thanks of the Company for 


the first-class service which members of the Brigade had rendered in 
handling casualties sustained in the course of the daily work. He was 
glad to know that employees had complete confidence in the members 
of the Division and in their competence to handle emergencies. 
Evidence of their efficiency was provided by Ambulance Officer S. A. 
Mann, who reported that of the large number of cases dealt with 
since the Division was formed in 1940 there had never been a single 
instance of complications arising after first-aid treatment by members. 
Awards gained during the year were presented by the County Surgeon, 
Dr. C. W. Walker, who said that from what he had seen it was obvious 
that the Gas-Works Division was efficient. 


The fact that goods made of raw materials in short supply 
owing to war conditions are advertised in the “ Journal’’ 
should not be taken as an indication that they are neces- 
sarily available for export. 
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Institution of Gas Engineers 
Results of 1944 Examinations 


The-undermentioned candidates were successful in the 1944 Exami- 
nations in Gas Engineering (Manufacture) and Gas Engineering 
(Supply) of The Institution of Gas Engineers, held under the Educa- 
tion Regulations of the Institution. 


’ 


EXTERNAL CANDIDATES (44). 
Diploma in Gas Engineering (Manufacture) (3). 


Class. Name. Town. 

Second ... Bentley, G. A. ... aay «. Elland 
Henry, J. A. ... ‘ Hinckley 
Longhurst, R. S. Rochdale 


Higher Grade Certificate in Gas Engineering (Manufacture) (12). 
Class. Name. Town. 

Fire?" .. . *Culshaw, G. W. ae ... Liverpool 

Hoyle, Gilbert ... av .. Elland 

Allen, L. K. _... aad -« Earley 

Barlow, J. C. R. ... Stoke-on-Trent 

Bignell, W. G. ... Eastbourne 

Crathorn S. C. Birmingham 


cr pen 
Second ... 


Grocott, F. 

Owen, W. H. 
Richmond, F. 
Smith, B. C. 
Spiller, W. J. 


Williams, A. S. ns 


Birmingham 
Hemel Hempstead 
Aylestone 

Halifax 

Paignton 
Teddington 


Ordinary Grade Certificate in Gas Engineering (Manufacture) (10). 


Class. Name. 
Second ... 
Croxton, H. 

Martin, H. 


Maunder, D. J 
Mitchell, R. B. 
Nickeas, R. D. ... 


Platt, R. E. 
Purcell, J. G. 
Trevelyan, P. 
Yates, A. 


Chignell, P. A. 


Town. 
Tenbury Wells 
Bristol 
Havant 
Paignton 
Prescot 
Prescot 
Birkenhead 
Norwich 
Exmouth 
Coventry 


Ordinary Grade (Single Subject) Examination in Gas Engineering 
(Manufacture) to qualify to sit far the Diploma Examination in 
Gas Engineering (Supply) (2). 

Class. Name. Town. 


Piest” isc ... Harrison, R. K. 


Southampton 
er Seid ... Nicholson, T. A. 


Weston-super-Mare 


Diploma in Gas Engineering (Supply) (2). 
Class. Name. Town. 
First... ... Partington, H. ... Rochdale 
Second ... Derbyshire, J. A. Gainsborough 


Higher Grade Certificate in Gas Engineering (Supply) (6). 
Class. Name. Town. 

First =... .. “Harvey, F. ast 
Whitestone, P. D. 
Birks, H. E. S.... Spalding 
Brown, W. ree ove ... Buckhaven 
Herbert, W. H. ‘de ... Bristol 
Hoskin, J. “— bea ... Southampton 


Wolverhampton 
% aga East Dulwich 
Second ... 


Ordinary Grade Certificate in Gas Engineering (Supply) (6). 
Class. Name. Town, 
First... ... *Collieson, A. F. Wallasey 
Second .., ... Annakin, E. Harrogate 
Pr one .. Atkin, R. J. oni Nottingham 
‘eh ee --. Burkett, E. C. ... Harrogate 
sion sk ee Ra ey SS eee Newport, Mon. 
Surman, H. J. ... Cheltenham 


Ordinary Grade (Single Subject) Examination in Gas. Engineering 
(Supply) to qualify to sit for the Diploma Examination in Gas 
Engineering (Manufacture) (3). 

Class. Name. Town. 

Fiest -.h<< -. Stewart, E. R. ... Romford 


a <¥ ... *Sweeting, K. J. ee ... Taunton 
” er vos SOpWOR, Jr- As ., gs wae ... Derby 
INTERNAL CANDIDATES (40). 


Higher Grade Certificate in Gas: Engineering (Manufacture) (12). 


Class. Name. 


Fitst:.~..3 si Faith: SA: 
Second ... Allcock, W. 


Barker, G. F. L. 


Campbell, A. 


Cummings, W. ... 


Centre. 
Newcastle-upon-Tyne 
Manchester 
Huddersfield 
Glasgow 
Newcastle-upon-Tyne 


Faulkner, E. L.... 
Gallaher, P, E. 
Kinnon, 


Manchester 
Birmingham 

ore Glasgow 

Metcalfe, F. T. Manchester 
Mitchell, A. R. sie ... Newcastle-upon-Tyne 
Mitchell, J. V. ... nae ... Halifax 

Ridley, N. . Ges ... Newcastle-upon-Tyne 


Ordinary Grade Certificate in Gas Engineering (Manufacture) (20). 
Class. Name. Centre. 


PGE: ise -« Briggs, A. B._ ... Edinburgh 

- see ... Campbell, J. D. Edinburgh 

cA ees —— = — Edinburgh 

” eee ... Whitney, W. E. Dudley and Staffordshire 

Second ... Booth, J. C. W. Rotherham 

* wie ... Cleaver, R. sie Bradford 
Drummond, J. ... Glasgow 
Holmes, G. W. R. Manchester 
Hull, M. F. see Leicester 
Mather, L. R. ... Bradford 
Millington, J. Manchester 
Morton, W. Edinburgh 
Oliver, J.C. ... Newcastle-upon-Tyne 
Preston, A. G. ... Glasgow 
Rendle, F. R. Plymouth and Devonport 
Rudge, D. F. Leicester 
Stokes, D. B. Huddersfield 
Thomas, D. oie Bradford 
Williams, E. C.... Rotherham 
Wood, H. A. Newcastle-upon-Tyne 


Higher Grade Certificate in Gas Engineering (Supply) (1). 


Class. . Name. Centre. 
Second ... Fitzsimmons, W. A. Bradford 


Ordinary Grade Certificate in Gas Engineering (Supply) (6). 
Class. Name. Centre. 
Piest. ... . Elgin, D. C. 


a ... Edinburgh 
Nye, A. _ oe ... Westminster 
Edinburgh 
Edinburgh 
Brighton 

Bournemouth 


Second ... -.- Briggs, A. B.... 
ac Fane .-. Campbell, J. D. 

- ae .» Holden, R. A. J. 

Searle, A. F. ... 


Ordinary Grade (Single Subject) Examination in Gas Engineering 
(Supply) to qualify to sit for the Diploma Examination in Gas 
Engineering (Manufacture) (1). 

Class. Name. Centre. 

First: icc ... Harrison, B. H. Leicester 


* Denotes Candidate obtained a Distinction in the Main Subject Examination. 


REPORT OF THE BOARD OF EXAMINERS 


During the year 1943-44 the members of the Board of Examiners 
and Assessors, appointed by the Council, were: 


Major Courses. — Examiners: G. H. Kenyon, M.Sc.(Tech.), 
(Sheerness); W. R. Branson, M.Sc. (Cardiff); F. Dawson, B.Sc., 
Assoc.M.Inst.C.E. (London); G. Dougill, M.Sc., A.R.I.C. (London) ; 
A. McDonald, B.Sc., A.R.T.C., A.R.L.C. (Wakefield); H. S. Milne, 
B.Sc.(Eng.) (Aberdeen); E. O. Rose, B.Sc., Assoc.M.Inst.C.E. 
(London); H. H. Thomas, B.Sc. (Liverpool)—Gas Engineering (Manu- 
facture). J. H. Dyde, M.Sc. (Uxbridge); W. A. Bishop (Croydon) ; 
J. E. Davis, F.R.I.C. (London); D. C. Gunn, B.Sc.(Eng.) (Leeds) ; 
A. C. Rea, M.I.Mech.E. (Bath); W. N. Smirles, B.Sc. (Birmingham) ; 
W. K. Tate, M.A., Assoc. M.Inst.C.E. (London); J. E. White (New- 
castle-upon-Tyne)—Gas Engineering (Supply). 


Assessors: Gas Engineering (Manufacture) and (Supply). West 
of Scotland: David Fulton (Helensburgh); Sydney Smith (Paisley). 
East of Scotland: D. D. Melvin (Edinburgh); J. W. Napier, M.B.E. 
(Dunkeld). 


Minor Course and Gasfitting Courses—Examiners: E. F. Keable 
(Worksop)—Gas Supply Practice. A. G. R. Kennett (Margate), 
R. N. Le Fevre (London), J. Robertson (London)—Gasfitting. A 
Marsden, M.Sc., F.R.I.C., M.I-Chem.E., F.Inst.F. (Bristol) —Elemen- 
tary Science. 


Examinations, 1944. 


The results of this year’s Examinations, on the whole, show con- 
siderable improvement, particularly on the Supply side. 

Although sketching was rather better than in previous years, the 
Board of Examiners feels that the standard is still far below that 
expected, and finds it necessary to emphasize again the comments 
made on this subject in last year’s Report; particular mention might 
be made of the fact that sketches generally are far too small and lack 
proportion. The Examiners recommend that general arrangement 
diagrams should be on a generous ‘scale, and that these should be 
supplemented by separate detailed diagrams where necessary. Candi- 
dates shou!d be constantly encouraged by their employers and teachers 
to practise the sketching of pieces of plant encountered in their daily 
work, 
















240 7 GAS JOURNAL 






The total number of candidates entering for the Examinations is 
greater by nineteen than last year, although the number of Diploma 
candidates is lower. 

There has been a marked improvement in the standard of the 
Ordinary Grade candidates, but there are still many who cannot 
spell correctly, and the ability to express ideas concisely is sadly 
lacking. . 

In the case of the Ordinary Grade Examination in Gas Engineering 
(Manufacture) questions involving calculations were well answered, 
although this was not the case in the other examinations. Again, 
the Board of Examiners would stress the importance of mathematics, 
and would emphasize the desirability of giving greater attention to 
this subject. 7 






Comparative Schedule of Examination Carldidates. 





1943. 1944. 
era aa CG EE, 
Subject. Grade. Internal. External. Internal. External. 
a. ai, III. IV. We VI. 
Gas Engineering Ordinary ... 29 go 38 26 
(Manufacture) Higher as 22 23 19 28 
Diploma —_ 12 _- 10 
Gas Engineering Ordinary 7 12 14 28 
(Supply) Higher 7 12 5 9 
Diploma — 7 — 3 
Certificate in Gas Supply _ _ — — 
Total 65 96 76 104 
a a 
Grand total =e oss 161 180 


Ordinary Grade Gas Engineering (Manufacture). 


Number of candidates who sat for the Examination: 





Internal—38. External—26. Total—64. 
ae —_ ~ ———_——, 
Class. No. Ss. No. %. No. %. 
WE: < Sen ~ 5 13.2 9 34.6 14 21.8 
end ... os 17 44-7 15 57-7 32 50.0 
Fail ... ribs 16 42.1 2 7.7 18 28.2 


The total number of candidates entering for the examination was 
almost the same as last year, but whereas there were fewer External 
candidates, there were nine more Internal candidates. The results 
show a great improvement, the number of failures being only 28% 
against 48% last year, with the first class passes increasing from 7% 
to 22%. The External candidates’ results were very much better 
than those of candidates entered internally, and it is pleasing to note 
that the question which was most satisfactorily answered was the one 
involving arithmetic calculations; there are still many candidates, 
however, who do not appear to be able to solve problems of this 
kind. Sketching generally showed improvement, but is still below 
the standard expected. 


Higher Grade Gas Engineering (Markfacture). 


Number of candidates who sat for the Examination: 


Internal—19. External—28. Total—47. 
oe —_— 

Class. No. %. No. %. No. %. 
1st, with dis- 

tinction ... o o I 3.5 I 2.1 
me. sas cna I 5-3 I 3-5 2 4:3 
a oe _ 13 68.5 10 35-7 23 48.9 
Fail ... ois 5 26.2 16 57-3 21 44-7 


The number of candidates entering for the examination was three 
more than last year. The results are a little better, but are still rather 
disappointing, the questions involving calculations being again badly 
answered, while there is a lack of clear thinking and, consequently, of 
concise expression. The answers to the question on sampling showed 
a surprising absence of the knowledge of the principles involved in the 
taking of representative samples. Sketches again were very poor, 
the tendency being to make these far too small, and few candidates 


— a general sketch showing detail on separate sketches to a larger 
scale. : 


Diploma Grade Gas Engineering (Manufacture). 


Ten candidates entered for this examination, of whom five took 
the Home Paper and two submitted Theses. Of the remaining 
three candidates, two re-took the Written Examination only, and the 


third submitted the Home Paper only. The following are the results 
in the Written Examination: 


1st Class o= 0% 
2nd Class ae -. 8 = 88.9% 
Fail ine ‘te a=t oe 2 7.1% 
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In a few cases really excellent sketches were made, but the remainder 
were very poor, while there was a tendency to avoid questions requir- 
ing calculation, and an aversion to giving direct statements or dimen- 
sions, even when expressly requested. 

Of the six candidates taking the Home Paper, two gave good 
answers and were awarded first class passes. The remaining four 
candidates failed, and except in the case of the two first class candidates 
the answers submitted were vague and too general in character, dis- 
playing little technical knowledge. 


Ordinary Grade Gas Engineering (Supply). 


Number of candidates who sat for the Examination: 


Internal—14. External—28. Total—42 

——.. setae, —+_-—. 

Class. No. %. No. %. No. %. 

1st, with dis- 

tinction I =e | 2 7.2 3 —.% 
Ist 2 14-3 3 10.7 5 11.9 
and ... 6 42.9 14 50.0 20 47-7 
Fail ... 5 35-7 9 32.1 14 33-3 


The number of candidates entering for the examination both 
internally and externally was approximately twice as great as last 
year, and there was a marked improvement in the results. Three 
candidates obtained distinction, the first-class passes increased from 
6% to 12% and the percentage of failures was lower (33% against 
40% last year). Sketching showed some improvement, but many 


. candidates lack the ability to express their ideas clearly, and spelling 


was frequently very bad. 


The industrial question was most unpopular, only one candidate 
attempting to answer it. 





Higher Grade Gas Engineering (Supply). 


Number of candidates who sat for the Examination: 


Internal—5. External—g. Total—14. 

—_—. —_—. —_—_—— 
Class. No. %: No. %. No. %. 

Ist, with dis- 

tinction o o I 11.1 I 9e3 
Ist o oO I 11.1 I 7.1 
and ... I 20.0 4 44-5 5 35-8 
Fail ... 4 80.0 3 33-3 7 50.0 


Fewer candidates entered this year than last, but the results as a 
whole are better, one candidate obtaining distinction and two obtain- 
ing first class passes. Although the number of failures has decreased 
from 68% to 50%, the results cannot be viewed with any equanimity, 
and it is disappointing to note that the results obtained by the candi- 
dates entering internally were very poor indeed, only one of the five 
obtaining a second class pass, the remaining four failing. 

The sketching, for which there was not perhaps so much scope as 
usual, is rather better, and in one particular instance very good indeed. 
Composition and spelling are at a higher level then in recent times, and 
Part II of the Examination attracted a much better average mark than 
Part I. Broadly speaking, the questions concerned with main-laying 
practice and calculations were badly answered, many candidates 
showing an inability to work /out calculations correctly, while the 
implications of the problems on the practical side were not realized. 
The gas engine and publiclighting questions were well answered by the 
few who attempted them, as was the question on meter defects, but for 
some reason the industrial question was avoided by everybody. This 
is all the more remarkable, since the Examiners have been led to believe 
that there is a definite demand for such a type of problem; but, on the 
other hand, many candidates showed a good knowledge of combustion 
calculations and the theory of jets. 


Diploma Grade Gas Engineering (Supply). 


Three candidates entered for this examination. Two took the 
Home Paper, one presenting a model answer, while the third candidate 
re-submitted a Thesis, gaining a second class pass. 


Minor Course Examination in Gas Supply Practice and Gasfitting. 

The detailed reports of the Examiners of the City and Guilds of 
London Institute in Gas Supply Practice and Gasfitting are not yet 
available, but the following figures show the number of candidates 
who entered and passed: 

Gas Supply Practice: 6 candidates entered—1 first class, 2 second 
class, 3 failed. 

Gasfitting, Grade I: 141 candidates entered—-55 passed, 86 failed. 


Gasfitting, Grade II: 84 candidates entered—3 1st/Distinction, 28 
first class, 26 second class, 27 failed. 


Gasfitting, Final Grade: 56 candidates entered—12 first class, 29 
second class, 15 failed. 
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Coal Tar Paint 


Paints having excellent waterproofing qualities may be produced 
from coal tar by thinning coal tar pitch with coal tar distillate of 
suitable solvent properties and suitable volatility. 

The importance of waterproofing qualities in protecting steel-work 
igainst corrosion has led to the wide use of these paints, although they 
suffer from rather serious defects. In order that the paint may be 
easily applied with a brush it is necessary to reduce its viscosity to 
such a point that the thickness of the paint film is apt to be inadequate, 
and after application the paint may run in hot weather. The surface 
film dries and hardens mainly by volatilization of the thinning solvent, 
but also in part by atmospheric oxidation. In the course of this 
hardening tar paints frequently develop cracks which form a network 
over the surface, a phenomenon known as reticulation or crocodiling. 
The film which remains after evaporation of the thinning solvent tends 
to become brittle and readily detached from the metal surface. 

To overcome these disadvantages is the object of a patent (No. 
560,390) taken out by the South Metropolitan Gas Company and 
G. H. Fuidge. The process involves a preliminary treatment of coal 
tar pitch at a temperature ranging from 180°-230°C. with oxygen or 
air, or with a small proportion of sulphur, whereby its melting-point is 
raised. The treated pitch is then fluxed with relatively small propor- 
tions of a vegetable oil and of a coal tar oil containing a substantial 
amount of material boiling above 300°C., and a suitable proportion 
of a finely divided solid filler is incorporated in the mixture. Finally 
the composition so obtained is thinned to a consistency suitable for 
painting by the addition of crude coal tar naphtha containing at least 
2% by weight of coal tar bases. 

A suitable parent material for the invention is a medium soft coal 
tar pitch having a melting-point of about 80°C. (determined by the 
ring and ball method). The treatment of this material with air or 
oxygen, or with sulphur, at about 200°C. should be continued until 
the melting-point is raised to within the range of about 95°-120°C. ; in 
the case of the treatment with sulphur this will require about 14-3% 
of sulphur, calculated on the weight of the pitch. 

The proportion of coal tar oil incorporated in the treated pitch 
should be such that the mixture contains 3-12% by weight of coal tar 


: oil boiling above 300°C., and the proportion of the vegetable oil 


should amount to 5-15% by weight, both these percentages being 
calculated on the weight of the final composition (including the filler) 
before thinning with coal tar naphtha. It is convenient to use as the 
coal tar oil an anthracene oil boiling mainly above 300°C., but a 
creosote oil containing at least 20% of oil boiling above 300°C. may 
alternatively be used. The vegetable oil may be a so-called drying 
oil which hardens on exposure to air, or it may be an oil which does 
not exhibit this property. 

The proportion of filler should be such as will impart to the finished 
paint the necessary free brushing properties and freedom from running; 
a suitable proportion is 5-15% by weight, calculated on the final 
composition before thinning. Lamp black and kieselguhr may be 
named as examples of suitable fillers. 

As stated, for thinning the mixture of treated pitch with oils and 
filler to painting consistency there is used a crude tar naphtha con- 
taining tar bases to the extent of at least 2% by weight. Should the 
crude coal tar naphtha not already contain sufficient tar bases an 
additional quantity may be added in the form of crude pyridine bases. 
When an anthracene oil of the kind described is used as the coal tar 
oil, 30-45% by weight of naphtha (calculated on the final paint after 
thinning) is required in order to give the desired viscosity ; and when 
creosote oil is used, the proportion of naphtha required is slightly less. 
The exact proportion can readily be determined by test. 

Since a paint prepared in accordance with the invention possesses 
abnormal viscosity characteristics, it cannot be tested by instruments 
which depend on the measurement of the rate of flow through an 
orifice. The viscosity tests are therefore carried out by means of a 
falling float apparatus, similar in design to that of the Hutchisson 
junior tar tester, but having a much smaller weight—namely about 
15 grammes. The procedure is as follows: 

The paint is thoroughly worked by stirring and the consistency is 
then determined at a temperature of 77°F. by means of the float. 
The time of fall is required to be about 8 to 10 seconds. The paint is 
then allowed to remain quiescent for five minutes at the same tempera- 
ture, and the viscosity determination is repeated without further 
stirring. The time of fall in the latter test is required to be at least 
twice that in the original test. 

The following example illustrates the process: 

Medium soft pitch (melting-point 80°C. by the ring and ball method) 
was melted and heated to 200°C. in a vessel having a stirring device. 
2% by weight of flowers of sulphur was added, and stirring was con- 
tinued until evolution of sulphuretted hydrogen had ceased. The 
treated pitch on testing was found to have a melting-point of 110°C. 
by the ring and ball method. To the treated pitch, while still molten, 
were added 10% of castor oil seconds, 6% of anthracene oil (con- 
taining 80% boiling above 300°C.) and 7% of lamp black, the per- 
centages all being calculated on the weight of the mixture before the 
thinning. Stirring was continued until the ingredients were thoroughly 
incorporated. Crude: coal tar naphtha to B.S.S. 479 E. containing 
2.5% by weight of tar bases was then added in quantity amounting to 
30% by weight of the final thinned mixture. A sample was withdrawn 
and tested for viscosity at 77°F. by means of the falling float viscometer 
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described. The time of fall was found to be 20 seconds, which was 
excessive. Accordingly a further 5% by weight of coal tar naphtha 
was added, and on a further viscosity test the time of fall of the float 
at 77°F. after the paint had been worked was found to be 9.5 seconds, 
which was satisfactory. After the paint had been allowed to remain 
quiescent for 5 minutes at the same temperature the time of fall of 
the float was found to be 23 seconds. 


Production of Road Tars 
(Concluded from p. 221) 


The statement that embrittlement is shown at “‘below —5°C.” means 
that cooling was only carried down to this temperature, and that the 
material had not then become brittle. 

In each case the sludge residue, when mixed with the road tar, had 
an oiling-back effect greater than would be expected from its viscosity / 
temperature characteristics. Table I shows that the addition of about 
10 parts by weight of sludge residue to 90 parts by weight of road 
tar (or 10 parts of sludge residue to 75 parts by volume of road tar) 
produces a non-embrittling material, but does not change greatly the 
viscosity and other characteristics of the road tar. The sludge residue 
appears to be miscible with the road tar in all proportions. 

Addition of “Still Grease’? to Road Tar.—This example shows the 
results obtainable by the addition of the product described above as 
“still grease” to a road tar. The still grease used was reddish brown, 
it had a K. & S. softening point of 43°C., and a penetration at 25°C. 
of 64. Its water content was 1.9% by weight, and embrittlement was 
not shown at —5°C. A blend of 20 parts of still grease, and 80 parts 
of road tar, by weight, had the following properties: 


Viscosity at 30°C. (B.R.T.A.) . , , 250 sec. 
Distillation, % by weight to 200°C. . ; 0.9% 
200-270°C. . . , ‘ ; F 76% 
270-300°C. . : ; 3 ; , 4.1% 
K. & S. softening point of residue from > 
distillation to 300°C. . , , is 42°C. 
Embrittlement shown at between 0 and —5°C. 


The addition of still grease increases the viscosity of the road tar to 
approximately the same extent as does an equal amount of 65 pene- 
tration bitumen, but appears to have a more marked effect in reducing 
the tendency to embrittlement. If it is desired to obtain a final product 
having a viscosity similar to that of the original tar, then an initial 
tar having a considerably lower viscosity would be employed in the 
mixture, so that the increase in viscosity caused by the still grease 
would raise the viscosity to the desired degree. Still grease appears 
to be miscible in all proportions with the road tar employed. 

Addition of Crude Shale Wax to a Road Tar.—The crude paraffin 
wax obtained from shale tar as indicated above, and used in this 
example, had the following properties : 

Colour: Light brown; dark greenish when molten. 
Pour point: 40.5°C. 


A blend of 5 parts of the crude paraffin wax with 95 parts, by weight, 
of the road tar described above, had the following characteristics: 


Viscosity at 30°C. (B.R.T.A.) . ‘ . 10.5 sec. 
Distillation, % by weight to 200°C. . - 0.5% 
200-270°C. . , ; : : : 10.0% 
270-300°C. . ‘ ‘ : : : 4.4% 
K. & S. softening point of residue from 

distillation to 300°C. . : : : 30°C. 
Embrittlement shown at below —5°C. 


The mixture showed a very noticeable ‘‘bloom,” although no signs 
of immiscibility could be detected. The drying properties of the tar, 
so far as could be judged, were not affected by the addition of this 
amount of crude paraffin wax. 

The addition of paraffin wax reduces the viscosity of the mixture to 
below that of the original tar, and consequently in order to obtain a 
final product having this viscosity, a road tar of higher initial viscosity 
would be employed. 


In a Preface to the 1944 edition of the Year Book of the Coke Oven 
Managers’: Association—its Silver Jubilee number—the Editorial 
Committee records that the Association continues to expand, both 
numerically and in the progress of the work being carried out in the 
national effort. The Year Book as usual affords a valuable record 
of the transactions of the Association and its Sections, and includes 
the questions set in the City and Guilds of London Institute examina- 
tions and extracts from the examiners’ reports. Sectional meetings 
report good attendances during the year and the quality of the Papers 
presented continues high. The Technical Research Advisory Com- 
mittee appears to be making headway,’and it is anticipated that 
js. ecm with other research organizations will occur in the near 
uture. 
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Gas Cooking Research 


In the following extracts from a Paper by K. R. Knapp, Chief Engineer, 
American Gas Association Testing Laboratories, various important 
factors affecting oven performance are briefly discussed and the manner 
in which constructional features affect them are described. Results of 
studies of insulating materials are given showing the effects of thickness 
and density on pre-heating speed and maintaining rate as well as influence 
on surface and room temperatures. Relationships are outlined between 
grilling speed and temperature, as well as the influence of type of burner 
and use of radiants on the griller product. 


BILITY of modern gas range ovens to perform to the best advan- 
A tage the services demanded of them depends on a variety of factors, 

which must be properly ‘co-ordinated to secure best: results. 
Some may be solved by following generally accepted methods of oven 
design. Others are of a much more complex nature and require 
thorough scientific analysis for their solution. Among these may be 
mentioned such features as speed of oven heating, economy of opera- 
tion, maintenance of low surface temperatures, cooler: kitchens, and 
uniform oven heat distribution. All are intimately related with aera- 
tion and venting of the oven. : 

Recognizing the need for fundamental information on these complex 
elements of performance and design, the Committee on Domestic Gas 
Research of the American Gas Association included intensive studies 
of ovens and grillers as a part of its programme on domestic gas 
cooking research undertaken at the Testing Laboratories in 1935. 

Earlier studies on gas range ovens and grillers were devoted largely 
to determining effects of flue losses, methods of insulation, and input 
rates on preheating speeds and gas consumption for preheating as 
well as for maintaining temperatures. Much of the data developed 
applied also to griller sections. In addition, valuable information 
was secured on effects of type of flame on griller speeds and tempera- 
tures, as well as influence of temperature on quality of grilled meat. 


Oven Preheating Speed 


Studies of a number of different oven designs showed that increase 

in input rating was accompanied by a decrease in preheating time. 
The extent to which this took place in evident from the fact that, 
using average data, an increase in input rating of 100% produced a 
35% decrease in preheating time. By use of a special test oven a 
much greater decrease was found possible, thus indicating that a 
number of its constructional features had considerable bearing on 
preheating speed. It was also established that an increase in input 
rate, other conditions remaining constant, caused a decrease in excess 
air, so that at a given oven temperature about the same total volume 
of flue gases was discharged from the flue outlet. On the other hand, 
to maintain constant aeration the flue outlet area must be increased 
proportionately as input increases. With a given oven, therefore, input 
rate has a dual effect on preheating time, for the reason that more 
heat is released for heating up the oven, while a smaller percentage of 
flue loss results due to decrease in excess air. For example, a newly 
designed oven may. be found to have adequate aeration for satisfactory 
combustion, but too long a preheat time. The speed may be increased 
by increasing the input rate. The secondary air might, however, be 
reduced to a point where poor combustion would result, thus requiring 
design changes such as enlargement of the flue outlet to obtain sufficient 
excess air. 
_ Preheating time is affected to a much greater extent by changes in 
input rate than is the maintaining rate. For this reason it may be 
assumed that satisfactory overall performance can be obtained with 
an input rate sufficient to provide a reasonably high preheating speed 
without regarding the effect of input on maintaining rate. Preheating 
speeds which assure maximum satisfaction to the customer can 
therefore be used without requiring an appreciably larger «gas con- 
sumption. 

Using the experimental oven previously referred to, effects on 
preheating time and excess air of various constructional features 
were successively studied. These included area of secondary air 
openings in the extreme bottom, passages through the oven bottom 
above the burner, free area of interior flueways, flue size and location. 
It was shown that secondary air openings in the bottom larger than 
24 times that of the fiue outlet had little effect on preheating time or 
excess air. Smaller openings, however, restricted flue gas flow. 
In the case of flue passages in the oven bottoms above the burner no 
appreciable effect on preheat time or excess air resulted when such 
openings were at least four times that of the flue outlet. Similarly, 
areas of flueways through side racks for introduction of flue gases into 
the oven did not affect preheating time or excess air when they were 
more than four times that of the flue outlet. On the other hand, 
cross-sectional area of top flueways for discharge of fide gases from 
the oven were required to be not less than 1} times that of the flue 
outlet in order that preheating time would not be affected. 

Numerous tests were made where flue outlet aréa, flue height above 
burner ports and input rates were varied, with other construction 
features maintained constant. Maximum values of secondary air 
openings in oven bottoms and interior flueways were employed to 
minimize the effect of these features. Changes in oven construction 
of the nature described, which increased excess air, also caused a 


August 23, 1944 


definite increasei n preheating time and preheating input. It is evident 
that excess air exerts the same effect on preheating input as on pre- 
heating time ; therefore, one may be taken as an indication of the other. 


Data were obtained prepared to show changes in flue outlet area 
and height above burner ports which produced changes in excess air 
with corresponding changes in preheating time for different input 
rates. In all cases the maximum secondary air and bottom sheet 
openings and internal flue passages were used (maximum secondary 
air opening 24in. ; maximum oven bottom opening 40in.). A definite 
relationship exists between the factors shown. An approximate form 
of equation expressing this relationship is as follows: 


A= 


I x E0908 


15,580 (6.37 + WD @) 


Where: 
A = flue outlet area, sq.in. 
I = input rate, B.Th.U. per hour. 


E = excess air, % of that theoretically required for complete 
combustion, and 


H = height of centre line of flue outlet above burner ports, in. 


The relationship shown by this formula is apparently applicable to 
any type of venting and aeration which is generally employed in ovens 
of the direct-fired type. This statement is premised on the provision 
that limiting areas for secondary air admission, flue passages through 
oven bottoms and internal flueways are not less than the values 
previously indicated. 


Oven Aeration and Venting . 


Relationships between certain operating characteristics and various 
oven design features have previously been indicated. The following 
method may be employed in applying them to the best advantage in 
the design of a particular oven. 

Use may be made of equation (1) for determining any one of the 
factors indicated. Ordinarily the input rate “I” can readily be deter- 
mined on the basis of the oven volume or by limitations of the capacity 
of the burner. General oven design will establish the height of the 
flue outlet “‘H.”’ Excess air “‘E”’ should be the minimum consistent 
with good combustion. With these factors all known, the flue outlet 
area “‘A’”? would represent the remaining variable. This represents 
the feature of range construction which would most readily be changed 


“if alterations were later necessary. 


I x E®- 908 


A= 
15,580 (6.37 + H) 


Where: 


I =input rate, B.Th.U. per hour. 

A =flue outlet area, sq.in. ‘ 

E =excessive % of heat theoretically required for combustion. 
H = height of centre line of flue outlet above burner ports, in. 


In arriving at a value for excess air, it should be kept in mind that 
some flue gas leakage will occur in all instances. Combustion data 
from many sources indicate an average value of 150% for excess air 
may be used for the ordinary oven with a common burner for the 
grilling and baking sections. If the baking oven only is involved and 
secondary air is admitted directly to the combustion zone, this figure 
may be reduced to 0°5°%%. Whichever figure is employed, it is desirable 
to use a factor of 0°8 in order to allow for leakage of flue gases such as 
usually takes place. In this manner the proper figure would be 
employed for the purpose of the formula. 

When the flue area is determined by use of the formula, approximate 
minimum values may be set for area of secondary air openings, passage- 
ways through the oven bottom and side linings and top flue space. 
As the areas so selected represent minimum values, they can usually 
be exceeded without increasing the amount of excess air or reducing 
speed of operation. Usually these areas are fully adequate, but if it 
should be necessary to secure additional secondary air, this can readily 
be done by the comparatively simple expedient of enlarging the flue 
outlet. 

Use can also be made of equation (1) as for determining the maximum 
input rate which a given oven design may accommodate without undue 
reduction of excess air. In fact, excess air represents one of the most 
important factors to be considered in view of its influence on the 
performance of the oven. 

Substantial decreases in flue losses during maintenance periods may 
be effected by decreasing the percentage of excess air at normal input 
rate. Such an arrangement, however, would not be desirable, since 
the excess air might be reduced to such a point that sufficient flexibility 
would not be provided to meet various operating conditions. A 
possible way of meeting this objection consists in the use of some 
automatic means for providing flue restriction during the maintenance 
period. If by such means excess air during this period would be 
held to the same value as that at normal input rate, then the flue loss 
would be substantially decreased. Practicability of accomplishing this 
result has been demonstrated by a number of oven tests under different 
conditions, material reductions in maintaining rates resulting. 


(To be continued) 





August 26, 1944 GAS JOURNAL 


The fighting man 
gives his whole strength 
a without reserve— 


ble to 
ovens 
vision 


=| and then | 
i he does the same again 


owing 
age in 


- and again and again. 


pacity 
of the © 
sistent 


= And ourselves, 
here in Britain ? 
Let us show that we also 


d that ; 

1 data 

SS air 

d and treneth 
d and # 
figure 

irable 


"1 -. Let us SALUTE 


imate 
ssage- 
space. 


= THE FIGHTING FORCES 


eadily 
ie flue 


a with more 


most 
n the 


Pe and yet more saving! 


ibility 
s. A 
some 
nance 
Id_ be 
e loss 
— on SPACE GIVEN BY THE WOODALL-DUCKHAM CO., EPSOM ROAD 


ferent 
GUILDFORD. (Tel. : GUILDFORD 3301) 
Issued by the National Savings Committee 





GAS JOURNAL 


° 


August 23, 1944 





per ton. 
After 
losses o 
of coal 
of 13}¢ 
64 cwt. 
Why 
held by 
The bro 
for dom 
disabilit 
costly pl. 
per cwt. 





August 23, 1944 


GAS JOURNAL 


Complete Gasification of Coal* 
By GEORGE HELPS 


HE following figures are taken as basis: 
C.V. of coal per ton : . 300 therms. 
Cost of coal per ton i 35s. 
Gas therms aura ms, sale per ton 674 
Gas coke 94 cwt. 
Gas tar A . 2cwt. 
Selling price per gas therm : . 8d. 
Selling price of coke per ton . 37s. 

During the period of candle power standard for gas quality it was 
considered that 10,000 cu.ft. of 16/17 candles were producible from 
one ton of coal, and there remained 10 cwt. of coke for sale with gas 
and tar. When more than, say, 60 gas therms are made the C.V. 
quality is less than 600. The gas therms over 60 are generally due to 


the’addition of water gas, steaming of verticals, or pulling producer _ 


gas from the coke producers. 

The straight gas produced from the carbonizing of coal in retorts is 
due to the volatiles (the cream of the coal). This part of the process 
depletes the weight of the ton of coal by but a few cwt. But unfor- 
tunately the whole ton of coal requires to be processed to provide 
these 60 gas therms. 

Further we all realize that the three products, coke, gas, and tar, are 
produced in an unalterable proportion one to the other. No one 
product can be obtained without the other two. From each minute 
particle of coal, coke, gas, and tar are produced. 

It is assumed that for the ‘Present Process’’ one ton of good coking 
gas coal contains 300 therms, and when 60 gas therms are produced 


60 . , 
300 of 20 cwt. of coal heat are present in the gas representing the heat 


contained in 4 cwt. of the original coal, or 20% of the coal processed. 
Likewise where hard non-coking coal is used in producers 300 gas 
therms are considered as contained per ton. 

I submit that primarily the most important factor in the production 
of gas is the use of a plant in which the maximum heat energy of the 
coal processed in the form of gas is producible. 

Assuming the gas-producing constituents amount to 300 therms per 
ton, how many of these therms are convertible into a serviceable gas 
for all purposes for domestic consumers? First consideration is due 
to the domestic user. The large industrial user can take care of 
himself. The small industrial user will have no cause to complain. 

Coke is not a “‘by- product” ; ‘it is almost as good a raw material as 
coal where gas production is concerned. Indeed it is better than coal 
when considered in conjunction with the “Present Process,” because 
from it 10 gas therms are producible per cwt., 200 gas therms per ton, 
compared with 3.375 gas therms per cwt. of coal, or 674 gas therms 
per ton. 

After 3 cwt. of coke have been used for heating retorts and the heat 
losses of the process are considered it is obvious that more than 10 cwt. 
of coal have been used for coke production. Therefore a round figure 
of 133 cwt. of coal for coke and tar is not likely to be excessive, leaving 
64 cwt. of the coal ton as used for gas at the present day. 

Why is the Gas Industry with £238,000,000 (reported as the capital 
held by stockholders) to-day in a dangerous commercial position? 
The broad answer is because it cannot compete with electricity generally 
for domestic heating purposes. What is the basic cause of this great 
disability? My answer is because one ton of coal is processed in a 


costly plant to produce 674 gas therms at the rate of 3 =3.375 therms 


per cwt., when up to 10.125 therms could be produced. In other 
words, because, while the electric power station gasifies every ounce 
of one ton of coal to ash and clinker to produce current, the Gas 
Industry does not use more than one-third of a ton of coal, 6% cwt., 
to produce gas, but 134 cwt. to produce coke and tar. 

Tar is a by-product; its production cannot (so far) be avoided, but 
coke is not necessarily a by-product, although it is sold as such. If 
the production of coke and tar for sale really allow gas to be sold 
more cheaply, can any man imagine that the electricity power stations 
would not avail themselves of this opportunity to produce current more 
cheaply? The cost of electricity would according to the present 
mentality of the Gas Industry (on this subject) reduce electricity costs 
to the vanishing point. 

Coke and tar produced by the Gas Industry are sold very often for 
less than the coal costs to produce them, and in no case to my know- 
ledge does a gas undertaking make a profit out of their production. 
If they do make a profit let them show the figures they use to arrive 
at such a conclusion. 

Here follows the method of costing the gas therm for coal only 
adopted by the Gas Industry as I understand their figures. 


d. 
420 
280 
140 


One ton of coal costing 35s. or 420d. per ton 
Less received for 94 cwt. of coke and 2 cwt. of 
tar, say : ; ‘ ; - 3 


Net cost of coal used to produce 674 gas therms 


Cost per gas therm Gig = 2.074d. 





. From : a Paper to to the Midland Junior Gas Association. 


Comment: 

(1) The total cost of coal processed to produce 674 therms is 420d. 

(2) The cost allocated of 140d. represents but the cost of 6% cwt. 
of coal. 

(3) The actual cost is 140 x 
2.074 @ 3 = 6.222d. 

(4) The balance of the cost of coal chargeable to coke and tar is 
280d. This cost is not included in the calculation of 2.074d. per gas 
therm. Why? 


A. 67.5 therms @ 
B. 67.5 © 


3 = 420d., and the cost per gas therm 


2, 2.074d. 
4.148d. 


= 140d. for gas, the cost of 6% cwt. of coal. 
= 280d. ,, coke and tar, the cost of 134 
cwt. of coal. 


6222 = 4204. »» gas, coke and tar. 


On this costing question I met a friend the other day who was good 
enough to indicate to me the reasons in his mind for the present 
method. He said: 

“Our job is gas production. We obtain, say, 674 therms of gas 
from a ton of coal. Whatever else we get is a by-product, 
therefore it is only fair to charge the main product, gas, with the 
cost of the whole ton of coal. 

“One ton of coal costs 35s. or 420d. ; all we want out of the ton 
is the 674 therms. 

“We sell the coke and the tar to help pay for the cost of producing 
this 674 therms. 

“Then to carry out this idea we reduce the cost of the coal by 
whatever we can get for the coke and tar. 

“The remainder is chargeable to gas production, which in this 
case is 420d. less 280d., or 140d. as the net cost of coal.” 

My comment was: “This is tantamount (on the figures I am dealing 
with) to charging one-third of a ton of coal as if it were the full cost 
of one ton.” “That is so,” he agreed. In other words this shows 
that there is some life in the Gas Industry yet. 

I submit there is no doubt about the present method of costing 
being entirely wrong. 


The Proposed Process 


I have the authoritative statement from one of the largest coal 
producer gas plant makers in the country that 190 therms are producible 
from one ton of coal in a quality of 170/180 C.V. gas. I accept this 
as a preliminary basis of fact. And I imagine that from a suitable 
hard and clean coal free from coal dust and smalls this result could be 
improved upon. From one ton of good coke 200 gas therms of 130 
C.V. are assumed to be producible. 

To facilitate calculations it is assumed that 2024 gas therms are 
producible from a good coal, or three times 674 therms. The difference 
between 190 and 2024 is 124 therms, or 6.75%, which is negligible so 


. far as the comparison of gas for sale is concerned in each case. 


The next question becomes what is the difference made in the 
revenue account between the production of 674 gas therms, 94 cwt. of 
coke, and 2 cwt. of tar for sale compared with 2024 gas therms, no 
coke, and ignoring the value of the tar produced. (See revenue 
account which follows.) 

The answer is the value in the revenue account of 94 cwt. of coke 
and 2 cwt. of tar sold less the cost for coal used in their production, 
compared with the difference between the production of 202} gas 
therms and 674 therms, or 135 extra gas therms, for sale, at 8d. per 
therm, 1080d., or 90s., gross revenue. (See revenue account.) 

The cost for coal to produce 94 cwt. of coke and 2 cwt. of tar is 
35s. or 420d. (the cost of the ton of coal processed) less the cost for 
coal of the 674 therms, which is taken as being 63 cwt. at 21d. or 140d., 
or 23s. 4d. or 280d., the cost of 13} cwt. of coal. 

The extra 135 gas therms for sale at 8d. add 1,080d. gross to the 
revenue account or 1,080 less 240 = 840d. or 70s. per ton of coal 
increase in excess revenue. This is the advantage of producing 2024 
gas therms without coke for sale and ignoring tar, instead of 674 
therms with coke and tar for sale. ~ 

Thus two-thirds of every ton of coal as at present processed is used 
in the production of coke and tar on which no profit is made, and 
therefore one ton out of every three is uselessly processed so far as the 
production of gas is concerned. There is no doubt that up to three 
times 674 gas therms are producible from a ton without coke for sale. 

It will be agreed that there is no difficulty in producing 10,000 cu.ft. 
or 60 therms in a rich gas of, say, 600 C.V. in retorts together with 
10 cwt. of coke for sale. Likewise there is no difficulty in producing 
from 10 cwt. of good coke 100 gas therms in, say, 130 C.V. gas, which 
would account for 160 therms per ton in a gas of 184 C.V. thus: 

Cu.ft. Therms. CV. B.Th.U. 
10,000 . 60 5 600 6,000,000 
77,000 . 100 » 130 10,000,000 


87,000 ry 160 184 16,000,000 


I submit that some such method of mixing coke producer gas with 
straight coal gas as above outlined is worth consideration. 

In the Gas Times of March 20 a Paper was published on “‘The Place 
of Heating Value in Gas Utilization” by Mr. A. J. Leather of Blackburn, 


Straight coal gas 
Coke producer gas . 





246 


in which tables are given of the C.V. of the theoretical air gas mixtures 
which show very little variation between 530 gas and 340 with other 
interesting particulars. 
Calculated 
air gas 
muxture 


Calculated 
air gas 
mixture 
gross. 
B.T.U. 


Calculated 
air gas 
mixture 
gross. - 


B.Th.U. 


Calculated 
C.V. gross 
of gas. gross. 

B.Th.U. B.Th.U, 
5314 94 
502 96 

503 
475 
449 
452 


Calculated 
+ gross 
of. gas. 
B.Th.U, 
449% 
429 
431 
425 
428 
421 


Calculated 
C.V. gross 
of gas. 
B.Th.U. 
418 
410 
404 
341 
200 
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At one time a ton of coke was sold for a few shillings.- To-day it 
does not pay to sell it at 40s. a ton. Consider the labour of producing 
and transport concerned with the production and sale of coke. Gas 
costs with coal at 35s. over 6d. per therm for coal alone, so that when 
its cost is calculated at 2.074d. its actual cost is three times greater. 
There is a like proportion in the actual cost of the present process 
per gas therm for coal (at the old coal prices) compared with the 
miscalculated prices. The miscalculated prices were about one-third 
of the actual—as they are now. : 

The by-products are about 50% of the total costs into holder. If 
the costs into holder now with coal at 35s. are 8d. or 9d., the by- 
products will roughly amount to 4d. or 44d. 


CASE A.—PRESENT PROCESS. 


Revenue Account of Processing 1 Ton of Coal to produce 674 Gas Therms, together with 94 cwt. of Coke and 2 ewt. of Tar for sale. 


Dr. 
To cost of 1 ton of coal, 35s. or 420d. 


Pence. 
420 


», cost of 64 cwt: of coal @ 21d. per cwt., from which it is 
claimed 674 gas therms are produced at a cost for 
coalof . 

» cost of 13} cwt.’ of coal @ @ 21d. per cwt. ‘from which 
94 cwt. of coke and 2 cwt. of tar are chew ata 
cost for coal of . . 


140 


280 


Total cost of coal for 674 therms with coke and tar is 6.222d. 
per gas therm 
Excess revenue after paying for coal 140d. on sale of 674 
gas therms : 
Excess = revenue after paying for coal used to provide coke 
tar. ‘i . ° 


Cr. 


sd sale of 674 gas therms @ 8d. pertherm . 
, sale of 94 cwt. of coke and 2 cwt. of tar at cost for coal 


Excess revenue brought down produced on sale of gas only 


CASE B.—PROPOSED PROCESS. 


Revenue Account of Processing 1 Ton of Coal to Produce 2024 Gas Therms without any Coke for sale and ignoring Tar produced for sale. 


Dr. 

To cost of 1 ton of coal from which 2024 therms are 
produced @ 2.074d. per therm 

Excess of revenue on sale of _ after paying for coal, 1 
ton . 5 : ‘ 7 1,200 


Pence. 


1,620 


There is a coal producer plant at work in the Nuneaton district 
producing, I understand, 180 gas therms of 170/180 C.V. quality, with 
which gas there should be no difficulty in. arranging with the owners 
of the plant for a demonstration. 


We are all aware that-to-day 10,000 cu.ft. of straight rich gas of, 
say, 600 C.V. are producible from an average quality of coal per ton, 
or 60 gas therms. 


If a gas undertaking buys a ton of coal and produces from it three 
products for sale—gas, coke, and tar—it would not be unreasonable 
to charge a calculated or actual proportion of the cost of that coal to 
each of the products. 


The revenue account “A” is not reconcilable with the statement 
““A”’ because the cost for 674 gas therms together with coke and tar is 
674 @ 6.222d. ='420d. The whole process shows an excess of revenue 
of 400d.; while revenue account “B’’ shows the excess of revenue to 
be 1,200d., or three times that of “‘A.”’ This is definite proof that the 
cost of gas per therm in case “‘B” is one-third of the cost of “‘A.” 


Also 674 therms at the cost of 4.148d. per gas therm for coke and 
tar gives the product 280d. the figure left out in the computation of 
the cost of gas when taken as 2.074d. for gas only. 


Again it is seen from the revenue account that the deduction of 
280d. assumed to be received for coke and tar cannot be deducted 
from the cost of coal of 420d. and the remainder of 140d. be considered 
as the cost of a ton; because it represents the cost for coal used in the 
production of coke and tar it is not profit. 


In its early days the staple product of a gas-works was gas for lighting 
to take the place of candles, and coke and tar were rightly considered 
as by-products. When it comes to heating, seeing that 10 cwt. of 
coke is capable of producing 70 gas therms in blue water gas of 300 


C.V., or 100 gas therms in producer gas of 130 C.V., it cannot be 
considered as a by-product. 


7. 
By sale of 2024 gas therms @ 8d. per therm 


Pence. 
1,620 


Excess revenue brought down produced on sale of gas 


Therms 
per cwt. 


3-375 
7.000 


CV. 
500/600 
300 


180/200 


. Present process make per cwt. 

. Blue water gas 

- Proposed process, complete "gasifica- 
1 


tion of coa’ 10.125 


tion of coke . 
. Mixing 600 C.V. gas ‘with coke gas 
6. Gasification of anthracite ... ie 


10,125 
8.000 
10.125 


130 
184 
140 


I 
2 
3 
4. Proposed pag complete asifica- 
5 


These different gases may be mixed in any proportions desired and a 
much cheaper mixed gas be produced. 


The effects of miscalculating the cost are obvious. For example, 
the South Staffs Mond Gas Company, I believe, sell gas of about 
160 C.V. for about 54d. to 6d. per therm as industrial gas in the 
different areas of gas supply which 1 ey Act covers. No gas under- 
taking in these areas is able, so far as I can imagine,‘to compete with 
this figure unless it reckons about one-third of the actual cost for coal 
to produce gas. I understand where Mond gas is available town gas 
authorities offer their gas under Mond prices. Mond gas people 
have not yet purified their gas, I think. This Company was incor- 
porated about 35 years ago. I believe I said at the time that eventually 
town gas would be married to Mond gas or consumers would make 
their own mixture. 


How can gas costing 6d. per therm or thereabouts for coal compete 
with electricity costing — = 6d. per heat therm for current? Electric 


power stations can use a much inferior coal to that costing 35s. or 
420d. which I have taken. 764 therms are contained in 2,240 units 
of electricity. The Gas Industry can produce 2024 gas therms from 


a ton of good clean coal in my opinion, or = over 2} times what 
electricity can do and which would leave a good margin for efficiencies. 
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At the headquarters of the Milk Marketing Board the canteen kitchen and cafeteria 
were both designed and equipped by Radiation Ltd. A corner of the kitchen (above) 
shows a Wardour fish fryer, three roasting ovens mounted as a battery, and a Chester 
boiling table. 
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ETING BOARD 


Another view of the same kitchen showing two 30-gall. Lune vegetable boilers, a double- 
compartment vegetable and pudding steamer and a Savoy griller. On the service side, 
Hotclosets are fitted beneath the cafeteria counter, which measures 25 ft. long with two 
10 ft. 6 in. “ return”’ ends. 


LARGE COOKING EQUIPMENT SECTIONS 
RADIATION HOUSE, PALATINE WORKS 
ASTON, BIRMINGHAM, 6 WARRINGTON 


SHOWROOMS AND LONDON OFFICE: 7, STRATFORD PLACE, W.! 


4 . 
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LARGE-SCALE APPARATUS FOR THE 
COOKING AND SERVING OF FOOD 


General view in the Principal Kitchen 
of a large Canteen Installation by — 


R. & A. MAIN LIMITED, LONDON & FALKIRK 
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PRESENT PROCESS. 


Using 3 Tons of Coal to produce 2024 Gas Therms, 284 cwt. of Coke, 6 cwt. Tar. 


Total 
Tons of Total 
coal gas therms 
processed. for sale. 
3 202} 
2024 
3 2024 
3 2024 


cu. 
for 202} 
therms. 


C.V. 
Heat units. quality. 
20,250,000 600 
20,250,000 
20,250,000 
20,250,000 


500 
400 
300 


Therms produced per cwt. of coal + 


Cu. ft. 
per ton 
for 674 
therms. 

11,250 

13,500 

16,875 

22,500 


674 Gas Therms per ton. 


Cost of 
producing 
coke 
and tar 
per gas 
therm. 
4-148 


Total cost 
of gas 
therms 
including 
coke 
and tar. 
6.222 
6.222 
6.222 


Cost per 
Tar gas therm 
produced _ excluding 
for sale, coke 
cwt. and tar. 
2.074 
2.074 
2.074 
2.074 


Coke 


= 3.375. 


Nine tons of coal are required to be processed to produce 6074 gas on ll 854 cwt. of coke, and 18 cwt. of tar. 


. 


PROPOSED PROCESS. 


Using 3 tons of Coal to produce 6074 Gas Therms, no Coke and ignoring Tar. 


Total 
Tons of gas therms 
C.V. 


quality. 
200 


for 607} 
therms. 
393,750 
319,736 


Heat units. 
60,750,000 
60,750,000 
60,750,000 
60,750,000 


190 
180 
170 


337,500 
3575353 


Therms produced ne cwt. of coal oa = 10.125, three times more 


than “‘present process.” 
The cost of 6 tons of coal saved out of 9 tons compared with present 
process when producing 6074 therms. 


Total cu.ft. 


2024 Gas Therms per ton. 


Cu.ft. per 
ton for 


Cu.ft. for 
202 674 


Coke 

therms. therms. for sale. 
101,250 33,750 None ons 
106,416 P ” PU 


Tar Cost per 
for sale. gas therm. 
2.074 
2.074 
112,500 x ” _ 
119,117 x * — 


2.074 
2.074 


The cost of processing 6 tons of coal saved out of 9 tons compared 
with present process when producing 6074 therms. 

The saving of the trouble and expense of handling and selling 
854. cwt, of coke, to say nothing of the tar. 


ELECTRICITY. 


The therms of heat produced in electricity per ton of coal are 3,415 
B.Th.U. per unit x 2,240 = 75 therms per ton of coal.” 


Gas undertakings could produce ae = 2.7 times more heat than 


at present produced per ton of coal. 

Present process 674 gas therms per ton of coal to compete with 
75 therms per ton in electricity. 74 therms per ton. 

Proposed process 2024 gas therms per ton of coal to compete with 


75 therms less 2.7 times 75 therms, or 1274 more therms per ton than 
electricity. 

In all the following revenue accounts the sales of coke and tar are 
shown as covering the entire cost of coal. 

The approximate revenue account under the conditions given would 
be, assuming three times the gas therms (or 2024) to be produced by 
complete gasification compared with 674 gas therms, as follows: 


CASE 1.—PrEsSENT METHOD. Cost oF COAL ONLY IN WHICH SALE OF COKE AND TAR COVER CosT OF COAL. 


Pence. 


1,260 
1,620 


2,880 


Dr. 
To produce 2024 gas therms 3 tons of coal re to be 
processed (3 tons at 35s.) 
»» excess revenue after paying for coal . 


Cr. 
By sale of 2024 gas therms @ 8d. -” therm 
», sale of coke and tar ; 


CASE 2.—ProposED METHOD. COMPLETE GASIFICATION. 


Dr. Pence. 
To processing of 3 tons of coal @ 35s. . : ‘ 1,260 . 
»» excess revenue after paying for coal . é d ‘ 3,600 


4,860 


a 
By sale of 6074 gas therms @ 8d. per therm 


CASE: 3.—PROPOSED METHOD. COMPLETE GASIFICATION. 


i) 


Revenue Account to produce 1,620d. after paying for coal to compare with present process. 


Pence. 


1,260 
1,620 


2,880 


Dr. 
3 tons of coal to be processed to produce excess of revenue 

of 1,6 5 ‘ 4 ° 4 r q 4 
Excess of revenue 


Cr. 
By sale of 360 gas therms @ 8d. afin 120 sel therms 
per ton) ‘ 


CASE 4.—ALTERNATIVE. 


Dr. Pence. 
1.77 tons of coal to be processed to produce ame therms 

perton . ‘ 7 
Excess revenue after paying for coal 1,620 
2,364 


Thus it will be seen that an excess of revenue after paying for 


coal of 1,620d. is produced when processing 3 tons of coal. 
Alternatively the cost of coal by the proposed process at the rate of 


Cr. 
By sale of 360 gas therms @ 6.57d. per therm. 


2024 therms per ton would allow 360 therms to be sold at 6.57d. to 
produce a revenue of 1,260d. after paying for coal, and in addition 
a saving of 14 tons of coal. 
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PRESENT PRocEssS—1 Ton oF COAL. 


253 


Revenue Account. 




















Dr Peace. Cr. Pence 
Jo | ton of coal 35s, . . , . 420 By sale of 674 gas therms at net cost of coal 2.074d. 140 
Loss 94 ewt. of coke and 2 cwt. tar taken at cost . 280 .. revenue «@ td. per therm over cost of coal (674 @ 
3.074d 207.5d.) . . . , : : 674 
Net cost of coal 140 
eX evenue after paying for coal ; 67.5 
207.5 207 § 
Brought down excess revenue over cost of coal 67.5 
Prorosep Process! Ton of Coat 
Revenue Account 
Ie . 
Dr Pence. Cr. _ Pence 
To | ton of coal taken at the assumed figure of present By sale of 2024 gas therms @ 2.074 _ 9 691d. 140 
process ; ; ; e 4 , . , 140 " 3 
,, excess revenue after paying for coal . . . ; 202.5 ». revenue (@ Id. per therm over cost of coal (2024 @ 
1.691d. 342.5d.) . . . : . ; 202.5 
342.5 342.5 
Brought down excess revenue over cost of coal 202.5 
Note.—The figure left out in each of the above cases on the Dr. and Cr. side is 280d., the cost of producing coke and tar. 
PRESENT Process. 3 TONS OF COAL. 
Revenue Account. 
Dr. Pence. Cr. Pence. 
0 cost of 3 tons of coal : ‘ ' : . 1,260 By sale of 2024 gas therms at net cost of coal 2.074d. 420 
ME Less 284 cwt. coke and 6 cwt. tar taken at cost 840 » revenue at Id. per therm over cost of coal (2024 @ 
—- 3.074d. = 622.5d.)  . : ‘ : , 2024 
Net cost of coal . ‘ 420 
»" excess revenue after paying for coal . 2024 
6224 6224 
i Brought down excess revenue over cost of coal 2024 
Ly PROPOSED Process. 3 TONS OF COAL. 
Revenue Account. 
Dr. Pence. Cr. : Pence. 
= 0 cost of 3 tons of coal taken at the assumed figure of " - —_— , 2.074 __ 420 
present process . ; 420 By sale of 6074 gas therms @ = 0.691d. 
» excess revenue after paying for coal . 6074 ,» revenue @ Id. per gas therm over cost of coal (6074 @ 
1.691d. = 1,0274) : ; : 6074 
1,0274 t,0274 
a 
Brought down excess revenue after paying for coal 6074 


Note.—The figure left out in each of the above cases on the Dr. and Cr. side is 840d., the cost of the coke and tar produced. 


DISCUSSION 


The President (Mr. F. J. Bengough) said he saw no sense in having 
O increase the size of gas-works, condensing, washing, and purifying 
lants, and mains to deal with inert gases. Distributing systems 
ould also be severely taxed in dealing with these unnecessary inerts, 
though Mr. Helps claimed much lower pressures would suffice. 
€ would prefer to use bituminous coals in producer gas units similar 
0 the Tully system, which would give about 150 therms per ton 
pf coal, gas with an inert content of about 12%, and be 
elf supporting in steam. As an Industry they could not afford to 
rap any plant that was still efficient, but as present plants became 
Dbsolete and capital had to be spent on new plants consideration 
night be given to some such type of plant so that any agreed change 
n gas quality would be gradual. ? 
Alderman Smith (Nuneaton) said he had been interested in Mr. 
lelps’ theories, and 200 C.V. gas had been distributed in Nuneaton 
or about 12 years. The business of a gas undertaking was to sell 
bas, and it was no part of its economy to produce coke which was 
old for less than its cost of production. 

Mr. Brockbank (Walsall) suggested they ought to have a few figures 
bn the actual cost of production in Nuneaton at the present time. 





ESTER 
‘RAND 






If he was not prepared to say what his cost of production was, could 
Mr. Helps say at what price he was selling gas in Nuneaton to-day? 

Mr. Smith (Industrial Research Dept., Birmingham) said the basic 
figure they had to get down to was the figure of the cost of material, 
labour, depreciation, interest on capital, and supply of electricity 
and water, and balance that against the cost of pushing the-gas through 
consumer burners. , 

It was the overall cost which was important, and on a low grade 
gas the depreciation cost would naturally go up. 

Mr. J. K. Mitchell (Dudley) said instead of calling themselves the 
Gas Industry they should call themselves the carbonizing industry 
because the fact was they deliberately made two fuels—gas and coke. 
They did not regard coke as a by-product. He did not agree with 
Mr. Helps’ method of accounting. 

Mr. F. N. Tidball (Cannock) urged that the figures were a pet 
theory of Mr. Helps’ and it was complete gasification which should be 
discussed. He agreed that coke was not regarded as a by-product, 
but had been pushed as a smokeless fuel and would be pushed still 
further after the war. 

Mr. W. N. Smirles said it seemed to him the greatest disadvantages 
were in regard to distribution when they had gas of 200 C.V., of which 
50% was nitrogen. ; 








